We conducted an empirical analysis of the dynamic relationship between growth and profitability for small-and medium-sized construction companies that faced long-term economic stagnation in Korea. The period of the analysis spanned 2000 to 2014, and the full period was divided into two halves: before the 2008 global financial crisis and after it. Our empirical model was based on the system generalized method of moments model, and 264 construction companies were used as the study sample. The results of the empirical analysis are as follows. (1) A profitability-driven management strategy limits company growth, thus prolonging the economic downturn; (2) When the macroeconomic environment is relatively stable, high growth in the previous period fosters profitability in the current period. This implies that the phenomenon of dynamic increasing returns is present in the Korean construction industry, and learning through growth enhances productivity and profitability. Consequentially, a strategy oriented towards short-term profitability (popular with small-and medium-sized Korean construction companies) makes the corporate management less resilient, causing them to select "de-growth" during the long-term stagnation by decreasing their scale of operations. Accordingly, it is important for companies to maintain the balance between growth and profitability.
Introduction
Corporate executives generally face the dilemma between pursuing growth and profitability. If companies are obsessed with short-term profit-oriented performance, they will settle for past successes and thus be unable to respond to market conditions, thereby falling into a success trap. On the other hand, if they are devoted to innovation only in the long term, they will fall into a failure trap, jeopardizing corporate survival.
In this respect, corporate executives use a short-term profit-oriented management strategy rather than pursuing growth [1] . A profit-oriented management strategy can increase corporate resilience in a short-term recession. On the other hand, in a long-term recession, profitability is reduced due to the continued decline of market demand. Accordingly, executives attempt to reduce costs, sell assets, and downsize, ultimately reducing the firm size.
On the other hand, the growth-oriented corporate strategy focuses on innovation that can increase the growth potential in the long term. Such a strategy is known to have a positive effect not only on corporate profitability but also on the company's survival in the long term. Although maintaining a high profit without growth is very difficult, growth is a crucial means for future value creation [2] . Additionally, the growth of the firm promotes the development and survival of not just ICT & Future Planning (2013) , the percentage of sales compared to the R&D cost is 0.95% for the construction industry; this ratio is lower than the overall industry average of 2.83% and is the lowest among industries). In the end, the relationship between profitability and growth can vary according to the economic environment the company faces, and the effects of growth determinants tend to differ. This implies that the management and growth pattern of a company may vary between relatively stable and unstable economic periods.
Thus, the present study aims to identify a mechanism of growth stagnation by examining the dynamic relationship between the growth and profitability of small-and medium-sized Korean construction companies in a long-term economic downturn. The effect of past profitability on current growth was empirically analyzed through the dynamic growth determination model, as was the effect of past growth on the current profitability. Additionally, changes in companies' management patterns and growth determination patterns during a relatively stable economic time and during a long-term recession were identified by dividing the sample period into two halves: before and after the global financial crisis of 2008. The results of this study provide key implications for restoring growth in small-and medium-sized construction companies experiencing long-term recession in Korea.
Literature Review

Firm's Growth
Theoretical studies on the dynamics of firm growth and profitability are based on the theory of the growth of the firm. This section reviews the previous literature on the theoretical and empirical approaches to the firm growth theory.
The firm growth theory is based on the U-shaped long-term cost function defined by Viner [11] . Fixed costs are reduced in accordance with an increased production scale, while average costs are reduced according to the U-shaped long-term cost function. Such a situation is referred to as "economies of scale" in economics. Economies of scale often originate with fixed costs, which are lowered per unit of production as design capacity increases. However, once the firm achieves a certain design capacity, it experiences a period of "unchangeable scale", which increases in proportion to production depending on the increased scale. Moreover, when the firm's size increases further, "diseconomies of scale" occur due to an increase in management costs (including communication costs) and bureaucratization; thus, the average cost increases accordingly. This cost curve suggests that a small-sized firm has more opportunities for growth, whereas a large-sized firm is associated with a lower possibility for growth due to diseconomies of scale.
The above theoretical approach was refuted by Gibrat [12] . According to Gibrat's law of proportionate effect (LPE), the firm growth rate and firm size are independent of each other, the reason being that changes in the market demand and uncertain external factors have the same effect on the growth of all companies. Some researchers supported the LPE hypothesis [13, 14] . Later, Mansfield [15] , however, refuted the LPE hypothesis by arguing that there is a negative relationship between firm size and growth rate, using an empirical study based on companies in the U.S. His results can be attributed to smaller-sized companies pursuing fast growth to achieve the efficiency enjoyed by larger companies in the early phase.
In addition to the aforementioned studies on firm size, Jovanovic [16] argued that growth and survival rate may vary by firm size and history. Based on the profit maximization problem, he analyzed firm survival using the learning model. He concluded that growth decreases in accordance with the decreased learning efficiency after the firm's entry into the market and argued that negative relationships exist among firm size, age, and growth. Later, Evans [17] conducted a comprehensive empirical analysis combining firm size and age into one model, and he reported that firm size and age are negatively related with growth, thus rejecting the LPE hypothesis.
Some argue that in addition to firm size and age, financial constraints can inhibit the growth of a company. Financial constraints are based on the pecking order theory proposed by Myers and Sustainability 2015, 7, [15982] [15983] [15984] [15985] [15986] [15987] [15988] [15989] [15990] [15991] [15992] [15993] [15994] [15995] [15996] [15997] [15998] Majluf [18] . This theory refers to the company's preferences for internal financing, relatively lower costs, and external financing. Generally, small-and medium-sized companies have greater financial constraints compared to large companies because of the information imbalance that exists between the companies and financial institutions. Accordingly, they have limited external financing despite their growth potential [19] . Consequently, financial constraints have a negative effect on the growth of a company. Lang et al. [20] and Oliveira and Fortunato [21] conducted representative empirical studies in this regard. Lang et al. [20] conducted an empirical analysis on the relationship between financial constraints (cash flow), debt-to-equity ratio, and firm growth, focusing on manufacturing companies in the U.S. The result of the empirical analysis revealed that cash flow has a positive effect on growth while debt-to-equity ratio has a negative effect. Oliveira and Fortunato [21] also found that cash flow and growth are positively related with each other, and this effect is stronger for small-and medium-sized companies that have relatively large liquidity constraints. Meanwhile, Khurana et al. [22] concluded that the effect of financial constraints varies by the level of country-specific financial market development. They claimed that companies' financial constraints increased in accordance with the rise in external financing costs, reflecting market imperfection and the lack of investor protection.
Empirical studies on firm innovation and firm growth continue to be conducted. However, the derived results on the relationship between innovation and growth are contradictory. This problem can be attributed to the quantitative measurement of the qualitative variables of innovation and the inherent uncertainty of innovation [23] . Common sense dictates that corporate R&D should have a positive effect on firm growth. Several representative empirical studies, such as those conducted by Roper [24] and Freel [25] , have found R&D investment to have a positive effect on firm growth. On the other hand, other empirical studies show that R&D investment has a negative effect on firm growth [26, 27] . Coad and Rao [23] found a negative relationship between R&D investment and firm growth for a group of relatively large companies. However, they found no relationship for average-sized firms. Furthermore, although innovation has a positive effect on the sales growth rate, it may have either a positive or a negative effect on the growth rate of employment [28] . Studies on the effects of productivity on firm growth, in general, do not show a significant relationship [26, 29, 30] .
Empirical studies that target a variety of countries and industries have been rejecting the LPE hypothesis, and there are arguments that firm growth is determined by individual characteristic factors (e.g., firm size, age, performance, productivity, industrial sector-specific elements, and macroeconomic elements) rather than the stochastic process [31] .
The above-mentioned factors are used as the key determinants of firm growth. Determinants relating to firm size, age, financial constraints, leverage, and innovation are usually used to explain firm growth. The present study focuses on the dynamic relationship between firm growth and profitability rather than an empirical analysis of the determinants for firm growth. Accordingly, by adding the above-mentioned determinants to the empirical model, we can draw more robust empirical results. The interpretation of the empirical results is accomplished alongside the testing of hypotheses concerning the relationship between firm growth and profitability.
Relationship between Firm Growth and Profitability and Our Hypotheses
This section presents a review of the theoretical and empirical studies on the relationship between firm growth and profitability. We also explain the expected signs of this relationship.
First, according to evolutionary economists, companies make an investment based on their current financial performance rather than the present value of the expected future profits at an infinite time, as they cannot accurately determine expected future profits. Some companies gain a competitive advantage and high profitability by reducing production costs or by practicing efficient business processes. On the other hand, companies that do neither, lose market share and are eliminated [32] . In other words, resources are redistributed, through selection pressure, among companies that have a high profitability, and companies performing poorly perish. According to this theory, current corporate performance can be regarded as a source for future growth [33] .
On the other hand, there is the argument, from the resource-based perspective, that firm growth does not increase future profitability. Penrose [34] claimed that firm growth is achieved not because of the characteristics of the company itself, but because of the "economy of growth" inherent in the company's growth process. Although "economy of growth" temporarily provides companies with an incentive to grow, companies that have grown rapidly are burdened with high operating costs compared to those that grow slowly. In this respect, Penrose argued that an inverse relationship exists between current firm growth and future profitability [35] .
Moreover, an argument similar to that of Penrose arose in the form of the managerial theory proposed by Marris [36] . According to Marris, utility maximization by corporate executives maximizes the company's growth rate under the condition that satisfies a certain level of profit. There is a quadratic relationship between firm profitability and the rate of increase in firm size. Since the expansion of firm size and rising profits contradict each other, corporate executives select a preferred position with regard to size expansion (reduction) and lowered (increased) profits. Meanwhile, Marris assumed that firm growth is achieved exclusively through product diversification, and the related empirical analysis indicated that product diversification that is not relevant to the core product of the company reduces its profitability. Consequently, increasing the firm size can decrease its profitability.
Empirical studies on the dynamic relationship between growth and profitability have been based on Mueller [37] , which in turn is founded on the Structure, Conduct, and Performance (SCP) paradigm focusing on corporate growth theory and corporate performance. First, according to the SCP paradigm, new candidates will be tempted to enter the industry when existing corporates within the same industry produce excessive profits. Accordingly, competition within the industry progressively increases and the profit of the existing corporates gradually decreases. That is, if there is no entry barrier, new candidates will continue to flood the industry until no corporate makes a sufficient profit, and when all corporates eventually face equal competition, the number of entrants will decrease [38] . It also means that if such an adjustment process occurs slowly, a certain corporate will continue to maintain excess profits. Consequently, the inefficiency in resource distribution within the industry will continue. With this perspective, Mueller [37] , in his empirical analysis, suggested that the firm's profitability can converge to a certain level because of market competition. Mueller argued that market entry and exit are completely free, and accordingly, any excess profit will rapidly disappear and converge to a long-term average.
If several firms suppress imitation from competing firms and establish entry barriers by taking advantage of their respective rare tangible and intangible resources and capabilities, they will generate excess returns and the difference from the average yield could be sustained indefinitely. Note that, from the perspective of resource-based theory, a resource is defined as useable tangible and intangible assets at the firm's disposal, which may be used to devise and execute strategies. Capability is defined as tangible and intangible assets that allow maximum utilization of resources even though it cannot be used as an independent strategy. A corporate's resources and capabilities are grossly divided into financial resources, non-financial resources, human resources, and organizational resources [39] . Valuable and rare resources become the driving force for innovating corporate strategy. The corporation that has such resources can devise strategies that competing firms can neither recognize nor pursue (as the latter lack these resources). Notably, the competing firms have to accept cost disadvantages to acquire the resources mentioned above. Lippman and Rumelt [40] called such resources "imperfectly imitable resources". Here, persistent excess profits (Persistence of Profits, POP) could act as a driver of business growth from the viewpoint of evolutionary economics, as mentioned above. In the meantime, researchers sharing a viewpoint similar to that of POP have discussed how efficiency may be sustained at the corporate level. Johnes and Johnes [41] relied on Sustainability 2015, 7, 15982-15998 the resource-based theory and asserted that while the firm's efficiency can be sustainable, it can be affected by imperfect imitations.
Goddard et al. [42] were the first to conduct empirical research on the dynamic relationship between firm's growth and profitability. They conducted a thorough review of empirical studies on corporate growth and those related to POP. Applying the panel data of banks in five European countries to dynamic growth determination models, their research analyzed the relationships between the growth rates of bank sizes and profit rates. Each model captures the effect of the previous period's profitability on current growth and the effect of the previous period's growth on current profitability. The results of the empirical analysis proved that the current profit rate acts as a positive factor for the growth rate of a given corporate size in the next period, and the current growth rate for a given corporate size has a statistically significant negative effect on the profit rate in the next period. Accordingly, they concluded that the Penrose effect exists in the banking industry.
Coad [31] conducted an empirical analysis on the relationship between growth rate and profitability based on a panel data of manufacturing companies in France. He claimed that although the effect of current profitability on the growth rate of firm size in the next quarter was statistically significant, its effect is small enough to convey that they are independent of each other. On the contrary, he argued that current growth rate has a positive effect on the next quarter's profit rate. This results from the phenomenon of dynamic increasing returns, which occurs through a kind of learning, in contrast to the aforementioned Penrose effect. The phenomenon of dynamic increasing returns means that production costs are reduced in accordance with the individual company's product enhancement or improved production technology through experience. Thus, successful companies gain more profits and prosper, leaving behind the rest of the companies [43] .
Coad et al. [30] performed an empirical analysis on the relationship among employment growth, sales growth, and profit growth, and growth rate of labor productivity, based on a panel data of manufacturing companies in Italy. They found no relationship between growth in profits and future firm growth; on the contrary, current employment growth was found to increase future growth in sales and profits. Moreover, growth in sales was found to have a very close relationship with future growth in profits. In general, there was a weak Penrose effect and a strong Kaldor-Verdoorn effect of dynamic increasing returns.
In an empirical analysis using the panel data of publicly traded manufacturing companies in Japan, Nakano and Kim [44] drew a result similar to that of Goddard et al. [42] . In other words, they identified the Penrose effect, which means that the current rate of returns acts as a positive factor for the future growth rate of firm size, while the current growth rate of firm size has a negative effect on future rate of returns. Jang and Park [45] conducted an empirical study on the relationship between growth and profitability using a panel data of restaurants. Their findings showed that past profitability of restaurants has a positive effect on current growth, and past growth has a negative effect on the growth rate. This implies that although profits generate growth in the restaurant industry, growth inhibits profitability. Consequently, Jang and Park argued that it is important for restaurateurs to maintain an appropriate level of profits since profits can lead to growth.
Lee [46] conducted an empirical study on the relationship between growth and profitability using a panel data of companies spanning various industries in Korea. They found that past firm profitability has a negative effect on current growth, and past growth has a positive effect on future profitability. The salient finding of this study is that the institutional environment of a country may indirectly affect firm growth and profitability. Table 1 illustrates a summary of the results of the above-mentioned empirical analyses. First, the relationship between firm growth and profitability varies by country and industry, and there is no generalized trend. Additionally, previous empirical studies usually applied an estimation method called the system generalized method of moments (GMM) to the traditional model to determine firm growth. The above table was revised/supplemented after it was extracted from the paper by Lee [46] . OLS refer to ordinary least squares. LAD refers to least absolute deviation. 0 refers to insignificant (or very weak) effects, which may be either positive or negative.
As mentioned in Section 1, construction companies in Korea focus solely on the profitability-driven management strategy rather than growth. This implies an environment in which past profitability inhibits current growth, thus providing the basis for the formation of a negative relationship. On the other hand, past growth has a positive effect on current profits, based on the effect of dynamic increasing returns. In other words, growing companies will have accumulated experience of implementing construction projects and increasing productivity, and the gap in competitiveness between companies will thus result in increased profitability. Accordingly, the hypotheses of this study are as follows: -Hypothesis 1: Past profitability of small-and medium-sized Korean construction companies will have a negative effect on current growth. -Hypothesis 2: Past growth of small-and medium-sized Korean construction companies will have a positive effect on current profitability.
The hypotheses were verified against the results of the empirical analysis conducted in this study. Additionally, we identified whether firm growth and profitability continued as before or whether there were changes in the patterns of growth determinants before and after the global financial crisis in 2008.
Data and Variables
Data
The construction contractors identified by the Korean Standard Industry Classification were selected as the research subjects in this study. Companies that meet the following conditions were selected as data samples: (1) companies subject to external audit by a government agency; (2) small-and medium-sized companies with less than 300 employees; (3) companies that have been filing financial statements for the last 15 years (T) (from 2000 to 2014); (4) companies that did not experience impairment of capital ("impairment of capital" means that the total capital of the company is in a zero or negative state; companies in such a state will face disadvantages in bidding qualification evaluations for public or private construction projects, and they will ultimately be judged as incapable of implementing consecutive construction project orders smoothly and generating related sales) and change in business type from 2000 to 2014; and (5) companies for which all information required for the calculation of growth determinants is present. The total number of companies that met all the above conditions (N) is 263. The number of small-sized companies (with less than 50 employees) is 119, and the number of medium-sized companies (with more than 50 but less than 300 employees) is 112. Consequently, these small-and medium-sized companies survived continuously from 2000 to 
Variables
This section describes the dependent and independent variables drawn from a review of previous studies. The variables used herein are the key elements of this study and represent firm growth and profitability.
First, according to the survey by Sutton [47] , the indicators used to calculate the growth potential of a company typically include total assets, employment, and sales. The growth variable tends to be selectively used by researchers depending on their purpose of analysis. Particularly, studies on the early phases of firm growth and firm profitability used total assets growth rate and sales growth rate as proxy variables for growth [48, 49] . These variables can identify firm growth from a financial perspective, while total assets and sales respond sensitively to economic fluctuations [21] . Although these variables are relatively less affected by economic fluctuations should employment growth occur, they show limitations in capturing financial growth. Consequently, this study used the growth rate of total assets (GRA), growth rate of employment (GRE), and growth rate of sales (GRS) in order to comprehensively consider the linkage between the financial issues related to firm growth and employment. Equations (1)- (3) depict the manner of calculation for each growth variable. Each growth variable was also used as a control variable to construct a model for determining growth, thus representing the continuity of growth. The past value of the variable is used as an independent variable. More details can be found in Section 4.
GRA i, t " Ln`Total Assets i,t˘´L n`Total Assets i,t´1˘( 1) GRE i, t " Ln´Employees i,t¯´L n´Employees i,t´1¯( 2) GRS i, t " Ln`Total Sales i,t˘´L n`Total Sales i,t´1˘( 3) where i and t represent the company and time, respectively. According to our review of the literature, corporate profitability can be measured by various methods (return on sales (ROS), return on equity (ROE), and return on assets (ROA)). The present study measures it in terms of return on assets (π i,t ), the reason being that it fits the characteristics of the construction industry and its management. First, compared to other industries, the construction industry's product is characterized by its large size, long production period, and high risk due to uncertainties (climatic influences, natural disasters, and others) [7, 50, 51] . In addition, individual construction projects are highly dependent on external financing because of very high intermediate input costs for fundamental activities, such as acquiring land (small-and medium-sized construction companies that have relatively low accessibility to capital markets have higher debt dependency). Short-term debts are used to supply the working capital needed for operations over the long production period, and payments are received from the client depending on the progress of the construction project. Corporates running multiple construction projects simultaneously may undergo a liquidity crisis due to lack of cash flow, and they may resort to securing short-term debts to resolve such situations [5, 52] . While ROA has the advantage of being able to discern how efficiently assets were managed to create profits, ROE and ROS cannot capture the overall perspective of corporate profitability.
Among the control variables of the model used for determining growth, firm size was measured by natural log-substituted total assets, number of employees, and sales. Firm age was calculated depending on the founding year and the number of years of measured data. Cash flow ratio, often used in previous studies, was used to measure the degree of a company's financial constraints. A high value indicated relatively smooth internal financing with low financial constraints. In the present study, in addition to the financing constraints, the debt ratio of South Korean construction corporates was utilized to detect external growth funded by excessive debts. In general, construction companies receive payment after obtaining a work order for a project from a client and completing specific project milestones, or they utilize a funding pattern such as project financing. Self-owned projects with high profitability typically invest their own capital. Otherwise, the company generally borrows capital. Previous studies used R&D investment efficiency (R&D costs/sales) or the number of patents as a measure of firm innovation. However, as mentioned in Section 1, Korean construction companies make very small investments in R&D, and none of the companies in our sample invested in R&D in all periods. Accordingly, the variable was replaced by sales per employee and the ratio of sales cost to represent labor efficiency and cost competitiveness, respectively. The equations used to calculate the variables used in this study and the descriptive statistics are shown in Table 2 . We referred to the companies' financial statements, and the financing variables used to construct the empirical models were recorded in nominal currency units. We converted the financing variables using the GDP deflator (2010 = 100%) to eliminate any nominal increase due to an increase in prices. 
Empirical Analysis
The aim of this study is to identify the dynamic relationship between firm profitability and growth. Accordingly, we used an empirical method devised by Goddard et al. [42] , which has been frequently used in the literature. The empirical model is divided into two basic models. The first model identifies the relationship between past profitability and current growth. The second model establishes the relationship between past growth and current profitability. These basic models are categorized in three ways according to the dependent variables (GRA, GRE, and GRS). Our depiction of the analyses periods (total period, period before the 2008 global financial crisis, and period after the 2008 global financial crisis) provides a total of 18 empirical models. The basic model that identifies the relationship between past profitability and current growth is shown in Equation (4).
GR i, t is a variable of current corporate growth (GRA, GRE, and GRS), GR i, t´1 is the past firm growth rate, π i, t´1 denotes past return on assets, χ i,t´1 represents past control variables (age, cash Sustainability 2015, 7, 15982-15998 flow ratio, and debt-to-asset ratio), and i,t represents the current control variables of companies (sales per employee and ratio of sales cost). D t is the year dummy variable that controls time effects, α 1, i is an error term that represents the firm characteristics that do not vary with time, i,t is a pure error term that changes by time and company, β 1,1 is the regression coefficient indicating the persistence of growth, β 1,2 is the regression coefficient indicating the effect of past profitability on current growth rate, and β 1,j and β 1,k are the regression coefficients of each control variable. Equation (5) presents the basic model that identifies the relationship between past firm growth and current profitability.
π i, t is the variable denoting company i's returns on assets at point t, π i, t´1 refers to past returns on assets, GR i, t´1 denotes past firm growth rate (GRA, GRE, and GRS), χ i,t´1 refers to past control variables (age, cash flow ratio, and debt-to-asset ratio), and o i,t denotes the current control variables of a company (sales per employee and ratio of sales cost). d t is the year dummy variable that controls time effects, α 2, i is an error term that represents the firm characteristics that do not vary with time, and µ i,t is the pure error term that changes by time and company β 2,1 is the regression coefficient indicating the persistence of growth, β 2,2 is the regression coefficient indicating the effect of past growth rate (GRA, GRE, and GRS) on current profitability, and β 2,j and β 2,k are the regression coefficients of each control variable.
We tested the hypotheses by identifying the signs of β 1,2 and β 2,2 in Equations (4) and (5), respectively. If the regression coefficient of past profitability pβ 1,2 q is negative, Hypothesis 1 (namely that the past profitability of small-and medium-sized construction companies will have a negative effect on current growth) was adopted. If the regression coefficient value of past growth pβ 2,2 q is positive, Hypothesis 2 (namely that the past growth of small-and medium-sized construction companies will have a positive effect on current profitability) was adopted. Either hypothesis was adopted fully if there was consistency in the classification of the dependent variables for a given analysis period. If not, either hypothesis was adopted partially.
An endogenous problem occurred in the dynamic panel model that used the past values of dependent variables (GR i, t´1 in Equation (4) and π i, t´1 in Equation (5)) as explanatory variables. The problem was caused by a reciprocal relationship between the error term indicating firm characteristics that do not vary with time (α 1, i , α 2, i ) and the variable explaining the disparities among the dependent variables. Accordingly, the result estimated by the ordinary least squares (OLS) method was biased, and the bias would not disappear even when the number of companies was increased. As a result, the OLS estimate had a discrepancy. In order to solve this problem, previous studies used the system GMM method. This method is a quantitative analysis technique, which was developed by Blundell and Bond [53] . It can provide appropriate additional conditions for identification by targeting the level equation of the dynamic panel model. Accordingly, the system GMM technique provides more efficient estimates than methods that only consider the level equation as identification conditions (i.e., the difference GMM method), as the former combines moment conditions for the model in first differences with moment conditions for the model in levels. To ensure that the system GMM estimate is consistent, we needed to verify the autocorrelation of the error term, as presented by Arellano and Bond [54] (∆ i,t , ∆µ i,t in this study) and to check whether additional use of instrumental variables is appropriate. Regarding the test of autocorrelation of the error term, a first-order autocorrelation is referred to as the AR (1) test, and the second-order autocorrelation, the AR (2) test. We used the null hypothesis that there is no autocorrelation in each order. The null hypothesis of first-order autocorrelation should be dismissed, while that of second-order autocorrelation should be adopted. Furthermore, we verified whether the use of instrumental variables is appropriate using Hansen's over-identifying restrictions test, which showed that over-identification is appropriate for the null hypotheses. The results of the AR (1), AR (2), and over-identifying restrictions tests were presented after estimating each empirical model.
Estimation Results
Prior to the empirical estimations, we analyzed the correlation among the variables added to each model. The correlation results are shown in Table 3 . The results indicate that the correlation coefficients among the variables added to each model were less than 0.5, thus ruling out multi-collinearity issues. The results of the estimation of the dynamic growth model, which tests Hypothesis 1, appear in Table 4 . Model 1-1 and Model 1-2, which refer to the growth rate of total assets and the employment growth rate, respectively, passed the AR (1), AR (2) , and the over-identifying restrictions tests and were found to be consistent estimators. On the other hand, Model 1-3, which denotes the growth rate of sales, was an inconsistent estimator in groups pertaining to the total period and was excluded from the analysis. It failed the AR (2) test for the total sample period and the periods before and after the 2008 global financial crisis. 
a , b , and c denote coefficient significance from zero at the 1%, 5%, and 10% levels, respectively. n refers to the number of observations. d.f. denotes degree of freedom. Regression coefficients in bold are significant at the 5% level. Values in parentheses are standard errors.
The results for Model 1-1 show that the past return of assets pπ i, t´1 q has a significant negative effect on growth pGRA i, t q. The effect of the coefficient was greater in the period after the crisis, which can be interpreted as the stronger tendency of small-and medium-sized construction companies to focus on profitability in a long-term recession. It can also be interpreted as a defensive posture adopted by the construction companies. Such results are consistent with the findings of Lee [46] . Moreover, the variable indicating persistence of growth pGRA i, t´1 q had a significant positive effect in the total period and the period after the financial crisis, implying that companies that have grown in the past continue to grow. This indicates that companies with higher profitability are likely to grow in the long term (i.e., despite the recession). In Model 1-2, past returns on assets pπ i, t´1 q was found to have a consistent and significant positive effect on the growth rate of employment (GRE i,t ) during the total period. Thus, companies with higher profitability have a positive effect on employment. This result differs from the results of Model 1-1 but agrees with the findings of previous studies [42, 44, 45] . Furthermore, the variable indicating employment sustainability (GRE i, t´1 ) was shown to have a negative effect in all periods, and thus, the growth rate of employment was found to be unsustainable. Consequently, although the past profitability of the small-and medium-sized construction companies reduces current external corporate growth, it increases employment. Despite the difference being very small, the effect of reducing external growth is slightly larger. Accordingly, the presented Hypothesis 1 can be partially adopted. Additionally, past firm size (SA i, t´1 , SE i, t´1 ) had a consistent and significant negative effect on current growth. This result caused us to reject Gibrat's LPE hypothesis, which states that firm size and growth are independent of each other, and thus, our findings in this regard are in agreement to those of existing research [15] [16] [17] . In other words, smaller companies tend to grow rapidly. Firm age (Age i, t´1 ) was identified as having a consistent negative effect in Model 1-1 only (except for the period before the financial crisis). This result is in agreement with those of the existing studies and indicates that younger companies have a higher growth rate. In Model 1-1, the variable indicating financial constraints (CASH i, t´1 ) had a significant positive effect in the total period and the period after the financial crisis. This implies that higher cash flow is associated with sustainable firm growth in long-term recessions although the size of the estimated coefficient is not large. In other words, resilient firm growth is related to financial constraints. Although the variable representing labor efficiency (EFF i, t ) is significant in both Models 1-1 and 1-2, it has different signs (strongly positive in Model 1-1 and strongly negative in Model 1-2). Although higher past labor efficiency becomes a base for external growth, it decreases the employment growth rate. Thus, this result reflects the phenomenon of job loss due to improved firm productivity, which in turn, reflects the employment practice at the small-and medium-sized Sustainability 2015, 7, [15982] [15983] [15984] [15985] [15986] [15987] [15988] [15989] [15990] [15991] [15992] [15993] [15994] [15995] [15996] [15997] [15998] construction companies in Korea. The cost competitiveness variable (COST i, t ) has a significant negative effect in Model 1-1, which is natural in that companies with lower cost competitiveness have a negative effect on growth. On the other hand, in Model 1-2, the same variable has a significant positive effect in the period before the crisis. This reflects a tendency to offset a shortfall due to relatively low cost competitiveness by adding personnel. However, additional research is needed in this regard.
The results of the model used to determine dynamic profits and test Hypothesis 2 are shown in Table 5 . The estimated model passed the AR (1), AR (2), and over-identifying restrictions tests and was a consistent estimator. 
a , b , and c denote coefficient significance from zero at the 1%, 5%, and 10% levels, respectively. n refers to the number of observations. d.f. denotes the degree of freedom. Regression coefficients in bold are significant at the 5% level. Values in parentheses are standard errors.
We used the regression coefficients of the variables describing past firm growth (GRA i, t´1 , GRE i, t´1 , GRS i, t´1 ) to test Hypothesis 2. First, past firm growth (GRA i, t´1 ) has a significant positive effect on current profitability in the total period and the period before the crisis in Model 2-1. In addition, Model 2-2 also shows a significant positive relationship between past growth potential (GRE i, t´1 ) during the period after the global financial crisis and current profitability. This empirical result, which is rarely found in previous studies, could be explained by the phenomenon of dynamic increasing returns. In other words, companies reduce production costs and improve productivity based on the experience gained through high growth. Thus, they increase the gap between themselves and their competitors and boost their profitability. This result can be also be interpreted in that when the economic situation is relatively stable, aggressive growth strategy has a positive effect on firm profitability. These results follow a concept contrary to the Penrose effect, which states that future profitability decreases with high operating costs resulting from rapid firm growth. These findings are in agreement with those of Coad [31] and Coad et al. [30] , and the coefficients have the same sign as those in the study conducted by Lee [46] .
The variable representing persistence of corporate profits (π i, t´1 ) has a partial negative effect in Models 2-2 and 2-3. Particularly, during the period before the crisis, past profitability has a positive effect on current profitability. This implies that it is possible to sustain excessive corporate profits. Companies that have relatively high profitability are likely to have a differentiated strategy compared to other companies. Therefore, they continue with their tried and tested operations and rely on their exclusive market position to generate sustainable profits. On the other hand, in the period after the crisis, the regression coefficients of both Models 2-2 and 2-3 lost statistical significance. The difference in competitiveness among companies may have shrunk because of the reduced profitability caused by the economic downturn and the market's transformation into an intensely competitive environment.
Past firm size and current profitability show a significant negative relationship in Models 2-1 and 2-3. This implies that larger firm size is associated with decreasing profitability. In Model 2-2, past firm age and current profitability have a negative effect only in the period before the financial crisis. Past financial constraints are found to be independent of current profitability. On the other hand, past leverage ratio has a strong negative effect in Models 2-1, 2-2, and 2-3. This indicates that the high past debt-to-equity ratio of a company increases financial costs and thus acts as an element inhibiting profitability. In addition, past labor efficiency has a strong positive effect in all models. This can be interpreted as a natural result in that increasing efficiency generates profits. Similarly, the cost competitiveness variable has a strong negative effect in all models.
after the global financial crisis and current profitability. This empirical result, which is rarely found in previous studies, could be explained by the phenomenon of dynamic increasing returns. In other words, companies reduce production costs and improve productivity based on the experience gained through high growth. Thus, they increase the gap between themselves and their competitors and boost their profitability. This result can be also be interpreted in that when the economic situation is relatively stable, aggressive growth strategy has a positive effect on firm profitability. These results follow a concept contrary to the Penrose effect, which states that future profitability decreases with high operating costs resulting from rapid firm growth. These findings are in agreement with those of Coad [31] and Coad et al. [30] , and the coefficients have the same sign as those in the study conducted by Lee [46] .
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The relationship between past profitability and current growth and (b) the relationship between past growth and current profitability. GFC stands for global financial crisis. GRA, GRE, and GRS stand for growth rate of total assets, growth rate of employment, and growth rate of sales, respectively. The relationship between past profitability and current growth and (b) the relationship between past growth and current profitability. GFC stands for global financial crisis. GRA, GRE, and GRS stand for growth rate of total assets, growth rate of employment, and growth rate of sales, respectively.
Comparing the results of the empirical analyses and the aforementioned hypotheses indicates that Hypothesis 1 can partially explain only the growth rate of total assets in the total period and the period after the financial crisis. Hypothesis 2 can partially explain the total asset growth rates of the total period and the period before the crisis, as well as the growth rate of the number of employees in the post-crisis period (see Figure 1 for a diagrammatic illustration of the results of the hypotheses testing).
Conclusions
The present study was conducted to verify that the negative effect of the profitability-driven management strategy of Korean construction companies reduces growth and resilience. We selected a total of 263 small-and medium-sized Korean construction companies as the sample for our empirical analysis and constructed a panel data set spanning 15 years (2000 to 2014). The key objective of the study was to identify a dynamic relationship between firm growth and profitability. Particularly, by using all the relevant growth variables (growth rate of total assets (GRA), growth rate of employment (GRE), and growth rate of sales (GRS)), our study extended the interpretation of firm growth from a merely financial perspective to employment. Moreover, it identified corporate behavioral patterns followed by the companies in a relatively stable period as well as during a long-term recession, which was classified by the period following the 2008 global financial crisis.
The results of our empirical analyses can be largely divided into two parts. First, Korean construction companies have been using a profit-oriented management strategy on account of repetitive macroeconomic shocks and institutional adjustments, thus inhibiting firm growth. This implies that the executives of small-and medium-sized construction companies settle for short-term profitability and have a strong tendency to avoid investing in growth. Such a management strategy can be effective in periods of short-term economic downturn. However, with a continuing recession, corporate survival is at stake, and it is difficult to expect sustained profitability. In order to overcome this, companies need to make a gradual change in the profitability-driven management paradigm. In particular, low or nil investment in R&D, which has become entrenched in the South Korean construction industry (particularly among SMEs), and passive investment by these companies are factors that reduce their growth potential. On the contrary, a long-term recession can be considered as an opportunity to improve corporate potential growth. Accordingly, the government should promote R&D by (1) developing generic policies that alleviate the cost burden associated with the activity and (2) taking initiatives targeting small-and medium-sized construction businesses whose access to and ability in R&D are relatively limited.
Second, past growth can lead to increased current profitability. This phenomenon is akin to dynamic increasing returns and is a concept contrary to the Penrose effect. The notion of dynamic increasing returns states that reduced production costs and improved productivity are based on the experience gained through rapid growth, which helps the company boost its profitability by increasing the gap between itself and its competitors. Moreover, an aggressive growth strategy can have a very positive effect on firm profitability when the economic situation is relatively stable. It is possible to inhibit administrative inefficiencies by diversifying the business beyond core business areas and increasing productivity and labor efficiency by allowing employees to experience a variety of projects. Consequently, it is desirable to follow both strategies depending on market conditions rather than adhering to the traditionally accepted path of achieving growth and profitability.
